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Ultrasonic Inspection of Internal Defects of Potatoes
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ABSTRACT

The nondestructive internal quality evaluation of agricultural products has been strongly required from the
needs for individual inspection. Recently, the ultrasonic wave has been considered as a solution for this problem,
and an ultrasonic system was constructed for the ultrasonic NDE of fruits and vegetables in our previous work.
In this paper, the practical applicability of our ultrasonic system is tested for the inspection of internal defects
(central cavity) in Atlantic potato. Sound speed and RMS of transmitted ultrasonic wave signal were measured and
classification algorithm using 2 dimensional stochastic analysis. was presented. Experimental results showed greater
value of sound speed and RMS (root mean square) of transmitted signal in normal samples than in abnormal
samples with cavity. Also a stochastic method to distinguish normal and abnormal showed fault detection rate less
than 5%.

Agricultural products (‘5AH&), Inspection of Internal Defect (W52 &7 A1), Ultrasound (53},
Sound Velocity (&%), Root Mean Square (RMS)
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Fig. 1 Potatoes with internal defects: (a) with cavity,

and (b) browned
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Fig. 2 Ultrasonic system for evaluating the internal
quality of fruits and vegetables
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Table 1 Velocity and Amplitude RMS for 11 potatoes

sample
Sample without Sample with hole
hole
Averaged tra?nsmlttmg 479 m/s 372 mis
velocity
Averaged RMS 0.76 dB 0.52 dB
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Fig. 4 Waveform after drilling
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Table 2 Velocity and amplitude RMS for 18 potatoes

sample
Sample without Sample with
defect defect
Averaged transmitting
. 453.0 m/s 384.0 m/s
velocity
Averaged RMS 0.71 dB 0.53 dB
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Fig. 5 Relationship between velocity and RMS for 18
potatoe samples
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Table 3 Average and Standard deviation of velocity
and RMS values for potato samples

Sample without

Sample with defect
defect

Average

Transmitting 477 m/s 360 m/s

Velocity
Average
RMS

Standard

Deviation of

0.70 dB 0.49 dB

47.6 m/s 55.7 m/s

Transmitting

Velocity
Standard

Deviation of
RMS

0.117 dB 0.063 dB
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Table 4 Accuracy of classification for 46 samples

Correct 44 95.7%
Wrong 2 43%
Total 46 100%
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Fig. 9 Potato samples that were classified as normal
but they had internal defect
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